Egg production in laying hens was characterized by clutches. This study sought to examine the variability of the clutch characteristics and predictability of annual egg production by the multiphasic model of KOOPS and GROSSMAN (1992) with consideration of internal laying.
Introduction
The development of mathematical models of egg production may not only be of potential use for producers to forecast income and flock performance but also describe an alternative method in genetic evaluation for poultry breeding progams (WooD,1967; MCMILLAN et al., 1970 a, b; MCNALLY, 1971; ADAM and BELL, 1980; YANG et al., 1989) .
The goodness of fit of these models is excellent when fitted to the data of the flock even to such small groups as dam and sire families. However, in the case of prediction of egg production of individual hens these models do not show superior applicability with coefficients of determination ranging from 0.0 to 0.97 (GAVORA et al., 1982; MCMILLAN et al., 1986) .
A multiphasic model of KOOPS and GROSSMAN (1992) has firstly been suggested to characterize egg production of individual hens by clutch characteristics, LAG and DELAY, where LAG is mean lag of oviposition time within clutch and DELAY is mean delay of pause day between clutches. LAG estimated by the multiphasic model is expected to be the best indicator of egg production. However, it is better to understand whether LAG is a variable or a constant over a whole period when LAG is used to predict egg production from early partial records (KOOPS and GROSSMAN, 1992) . (GILBERT and WOOD-GUSH, 1971; NALBANDOV and OPEL, 1974) . Table 2 illustrates oviposition patterns and clutch formation . Clutch, internal laying, and pause day were determined from the oviposition time of each hen .
It was obvious that egg production of the hens with no internal laying depended on intra-clutch interval and length of pause day. The correlation coefficients between actual and predicted values for 270-day-egg production were higher than that for 360 day-egg-production in all stages of two lines.
This shows that the accuracy of prediction for the entire production period is lower than that for the main production period, because at the end of the egg production period the rate of internally laid eggs increased rapidly. Prediction accuracy can be also increased by increasing observation periods of oviposition time.
The present multiphasic model may be a potential tool to predict egg production for individual hens with a relatively high egg production as a result of genetic selection based on conventional traits. Although LAG parameter was not significantly different over the entire laying period, the predicted value (Yt) depends on internal laying, clutch number, and partly on delay of pause day. Internal laying has been determined to be a variable over the laying period (GILBERT and WOOD-GUSH, 1971) . Further studies on the methods for predicting internal laying characteristic would be needed to increase the accuracy of prediction of egg production by the multiphasic model.
